Fine structure of tooth enamel in the yellowing human teeth: SEM and HRTEM studies.
The aim of this study was to clarify an influence of the fine structure of human tooth enamel to the yellowing teeth. Sound maxillary first premolars of 15-50-year-old females that were extracted for the orthodontic treatment were used as the test samples. The tooth enamel sections of these teeth that prepared by ion polishing were observed by scanning electron microscopy (SEM). Furthermore, the fine structure of substance filling the inter-rod spaces was analyzed by high resolution transmission electron microscopy (HRTEM). In white tooth, the inter-rod spaces were observed at the width of about 0.1 μm, while in yellow tooth, the inter-rod spaces were not clearly observed by SEM. HRTEM observations revealed for the first time that the inter-rod spaces were filled with fine particles of poorly crystallized hydroxyapatite in the yellow tooth. In yellow tooth, it was considered that the color of the inner dentin was recognized due to the decrease of light scattering by filling the tooth enamel inter-rod spaces. The generation of particles in the tooth enamel inter-rod spaces was considered to be caused by the long-time progression of calcification. These results suggested that the change in fine structure, filling in inter-rod spaces of tooth enamel, was related to progression of calcification in the inter-rod spaces with advancing age and one of the factors of yellowness of human tooth.